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(57) ABSTRACT 

A dock for interacting with a computing device. The com 
puting device configures itself for operations based on its 
context, which may be determined form the dock by reading 
a value from a tag on the dock. The computing device may 
use low power transmissions such that receiving a value 
from the tag provides an indication of proximity to the dock. 
The value read provides an indication of a desired operation, 
and, in response to reading a value of the tag, the computing 
device may launch an application, pair with devices in the 
vicinity of the dock, or take other actions that configure the 
computing device. A universal dock, usable with computing 
devices of a plurality of form factors, may be implemented 
by providing an array of tags and, in Some cases, a non 
contact power Supply. 
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UNIVERSAL DOCK FOR CONTEXT 
SENSITIVE COMPUTING DEVICE 

BACKGROUND 

Computing devices have become nearly ubiquitous and 
are used by people to perform many business and personal 
tasks. To support a wide range of functions, computing 
devices have been made Smaller Such that users can carry 
them from place to place. Smart phones, net books, laptop 
computers and slate computers are all examples of comput 
ing devices that have been designed to be carried by users. 

Such computing devices may be programmed with appli 
cations that, when run, can control the computing device to 
perform many different operations. For example, a Smart 
phone may run an application that provides route guidance 
or traffic data. A computer with a slate form factor may 
display pictures or serve as a game board. 

SUMMARY 

An experience for a user of a portable computing device 
may be improved by equipping the computing device to 
configure itself based on its context. The computing device 
may use proximity-based communication to determine its 
location and a desired configuration for that location. Based 
on an ability to communicate with a tag using proximity 
based communication, the computing device may determine 
that it is in close proximity to the tag. The tag may 
communicate to the computing device a value that may 
reveal to the computing device a desired operation for that 
location. 
The computing device may then launch an application or 

take other action to configure itself. Such actions may 
include, for example, establishing communication with 
another device in the location. The specific actions taken, or 
specific action launched may be based on the value read 
from the tag. 

To facilitate determination of a user intent to express a 
desired action associated with a location, a Support structure 
may be provided to act as a dock into which a computing 
device may be placed. The dock may have a surface with one 
or tags positioned adjacent the Surface Such that a computing 
device placed on the Surface may read a value from at least 
one of the tags. 
The Support structure may be configured to provide a 

universal dock usable with computing devices of any of a 
plurality of form factors. To provide a universal dock, an 
array of tags may be distributed across the Surface of the 
Support structure such that a proximity-based radio of a 
computing device placed on the Surface will be close enough 
to at least one of the tags to read a value, regardless of the 
specific form factor of the computing device. In addition, the 
dock may be equipped with a non-contact power Supply, for 
which a computing device may have a corresponding power 
pick-up component, Such that a computing device placed on 
the dock may receive power without requiring the comput 
ing device to have a power connector that mates with a 
power connector on the dock. 
The foregoing is a non-limiting Summary of the invention, 

which is defined by the attached claims. 

BRIEF DESCRIPTION OF DRAWINGS 

The accompanying drawings are not intended to be drawn 
to Scale. In the drawings, each identical or nearly identical 
component that is illustrated in various FIG. is represented 
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2 
by a like numeral. For purposes of clarity, not every com 
ponent may be labeled in every drawing. In the drawings: 

FIG. 1 is a conceptual sketch of a context dependent 
computer configured to perform different operations in dif 
ferent contexts; 

FIG. 2 is a schematic cross-section of a computing device 
capable of context dependent operation and an associated 
dock; 

FIG. 3 is a schematic illustration of a value read from a 
tag, 

FIG. 4 is a flowchart illustrating a method of operation of 
a context dependent computing device; 

FIG. 5A is a schematic cross-section of an alternative 
embodiment of a computing device capable of for context 
dependent operation and an associated dock; 

FIG. 5B is a top view of the dock, from the perspective of 
the line B-B, of FIG. 5A; 

FIG. 6 is a schematic cross-section of a further alternative 
embodiment of a computing device capable of context 
dependent operation and an associated dock; 

FIG. 7 is a flowchart of a process of operating a context 
dependent computing device and an associated dock accord 
ing to Some embodiments of the invention; and 

FIG. 8 is a functional block diagram of components that 
may exist in a computing device, instead of or in addition to 
those illustrated in the foregoing figures. 

DETAILED DESCRIPTION 

The inventors have recognized and appreciated that an 
experience for a user of a portable computing device may be 
significantly enhanced by operating the computing device in 
a way that is context dependent. The context, and hence a 
desired operation of the computing device, may be deter 
mined based on the location of the computing device and 
actions from which intent of the user may be inferred. Such 
operation may be achieved with a computing device that can 
sense its position relative to locations that have been des 
ignated as being associated with a desired configuration of 
the computing device. 

For example, a computing device placed on a nightstand 
in a bedroom may automatically configure itself as an alarm 
clock. The same computing device placed near a television 
may automatically configure itself to stream audio-video 
content for display on the television. In other instances, a 
computing device may sense its proximity to a desk in an 
office and attempt to form a wireless connection with a 
wireless keyboard and mouse. As yet another example, a 
computing device may sense that it is positioned on a table 
in a restaurant and download an application from the res 
taurant that displays menu options and receives an order 
from a user. 

In some embodiments, the context of a computing device 
may be determined by reading values from tags using a 
proximity-based radio. The tags may be passive tags, 
responding the radiation emitted by the computing device. 
Though, active tags that respond to low level signals trans 
mitted by the computing device may also be used. Regard 
less of the specific mechanism by which the tags operate, an 
ability for a computing device to read a tag signifies that the 
computing device is positioned close to the tag. The value 
read from the tag may additionally signify a desired action 
in that location. Accordingly, tags may be attached to 
locations in which a computer may be placed by a user as a 
signal of the user's content. 

In some embodiments, the tags may be affixed to a 
Support structure that positions the computing device in a 
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desired orientation for its desired operation. Tags configured 
to transmit different values may be used with different types 
of Support structures. For example, a Support structure for a 
bedroom where the computing device is intended to operate 
as a clock may hold the computing device with its display 
vertically and may contain a tag that signifies that the 
computing device should configure itself as a clock. In 
contrast, a Support structure in a location where the com 
puting device is intended to operate as a game table may 
hold the computing device with its display horizontal and 
may contain a tag that signifies that the computing device 
should configure itself as a game table. 

In addition to providing a place for affixing tags and, in 
Some embodiments, orienting the computing device, a Sup 
port structure may provide other functions. In some embodi 
ments, a Support structure may supply power to a computing 
device placed on the support structure. Power may be 
Supplied through a non-contact power transfer mechanism, 
Such as inductive or capacitive coupling. With Such an 
approach, any computing device with a suitable non-contact 
power pick-up mechanism may obtain power when placed 
on the Support structure. By appropriate positioning of tags, 
possibly in multiple locations over the Support structure, any 
device placed on the Support structure may also read a value 
from one of the tags. In this way, the Support structure may 
act as a form of universal dock for a portable computing 
device. 
A computing device placed on Such a dock may configure 

itself automatically by selecting and launching an applica 
tion based on a value read from at least one of the tags on 
the dock. Such a capability may be particularly desirable for 
a computing device with a slate form factor. Such devices 
are likely to be carried by uses from place to place, and the 
experience for those users may be greatly enhanced by 
configuring the computing device for operations based on 
COInteXt. 

Turning to FIG. 1, an example of an environment in which 
a computing device that configures itself based on context is 
illustrated. FIG. 1 illustrates a user 20 with a portable 
computing device 30. In this example, computing device 30 
is formatted with a slate form factor. Such a computing 
device may have a relatively large display 32. Display 32 
may be touch-sensitive, providing a user interface with 
computing device 30. Though embodiments of the invention 
may be useful with a computing device having a slate form 
factor, the specific form factor of computing device 30 is not 
a limitation on the invention. 

FIG. 1 illustrates that user 20 may interact with computing 
device 30 in multiple locations 10A, 10B, 10C and 10D. The 
nature of the interactions that user 20 desires to have with 
computing device 30 may be different in each of the loca 
tions. As an example, locations 10A, 10B, 10C and 10D may 
be locations within the home of user 20 where the user 
desires to have the computer configured for different opera 
tions. Location 10A may represent a location at which user 
20 generally desires to interact with computing device 30 
through its touch screen interface. In contrast, location 10B 
may represent a bedroom where user 20 would like com 
puting device 30 to operate as an alarm clock. Location 10C. 
for example, may represent a home office where user 20 
would like to use computing device 30 like a conventional 
desktop computer. Location 10D may represent a family 
room where user 20 would like for computing device 30 to 
be configured for playing a game. 

Accordingly, each of the locations 10A, 10B, 10C and 
10D is associated with a context. In this example, the context 
is defined both by location and user intent, representing the 
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4 
desired operation of computing device 30 in the location. In 
accordance with some embodiments of the invention, com 
puting device 30 is adapted to identify its context and 
automatically configure itself for that context. For example, 
in location 10A, computing device 30 may present a user 
interface, such as may appear on a desktop of a conventional 
computer. In contrast, at location 10B, computing device 30 
may execute an application that presents on display 32 a 
representation of a clock and may present a user interface 
through which a user may set or cancel an alarm. In location 
10C, computing device 30 may form a connection with one 
or more peripherals through which the user 20 may control 
computing device 30 like a conventional desktop computer. 
In this example, location 10C includes a wireless keyboard 
60 that may perform a paring ceremony with computing 
device 30 to form a connection between keyboard 60 and 
computing device 30. In this way, a user may type on 
keyboard 60 to provide input to computing device 30. 
Computing device 30 may also be programmed to form 
connections with different or additional peripherals. Though 
not illustrated in FIG. 1, location 10C may include a mouse 
and a printer, or other devices of the type conventionally 
used in a home office. In the context illustrated in FIG. 10C, 
computing device 30 may form connections with any or all 
of these devices to con itself to perform as a conventional 
desktop computer. 
At location 10D, computing device 30 may configure 

itself so that it may be used by user 20, and possibly user 22 
or other users, in playing a game. As an example, in location 
10D, computing device 30 may launch an application that 
presents on display 32 game pieces 72A and 72B. The 
application launched in location 10D may perform other 
operations as part of the game played by user's 20 and 22. 
For example, such an application may receive input from 
either user 20 or 22 specifying moves to be made as part of 
the game, may keep score, may render graphics or other 
content as entertainment during the game or perform any 
other suitable operation. 
Computing device 30 may use any Suitable technique to 

determine its context Such that it can then automatically 
select how to configure itself to perform operations desired 
by a user in that context. In the embodiment illustrated in 
FIG. 1, tags are used to indicate context. Each tag may be a 
device that can communicate information to computing 
device 30. This information, for example, may include at 
least one value that can directly or indirectly indicate a 
desired configuration of a computing device. Such as com 
puting device 30. The tags may be passive or active devices. 
An example of a passive device may be an RFID tag. As is 
known in the art, an RFID tag may absorb radiation of a 
particular frequency and re-radiated encoded with informa 
tion. That information, in this example, may be a value 
indicating a desired configuration of the computing device. 
An example of an active tag may be a small semiconductor 
chip incorporating a radio and a microcontroller. The micro 
controller may operate the transmitter, periodically or in 
response to an event, to transmit information that may 
indicate to a computing device a configuration desired. 

Regardless of the nature of the tag, the tag may be 
configured for proximity-based communication. ProXimity 
based communication may limit the locations in which 
computing device 30 can access information from a tag. For 
example, when a radio within a computing device is con 
figured to emit near-field radiation of the type to which an 
RFID tag will respond, the computing device generally must 
be within a few inches of the RFID tag to detect a response. 
In this way, an ability to read a value from the tag identifies 
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the context of computing device 30 by indicating both a 
desired configuration of the computing device and that the 
computing device is positioned in a location where that 
configuration is desired. 

In this example, proximity-based communication is 
achieved by using low power levels for at least a portion of 
the communication between computing device 30 and the 
tag. Even if active tags are used, proximity-based commu 
nication may be implemented by using relatively low power 
communication for at least a portion of the interaction 
between computing device 30 and the tag. Though, it should 
be appreciated that other techniques may be used to imple 
ment proximity-based communication. For example, visible 
light, infrared or other types of radiation that relies on line 
of sight may be used to implement a proximity-based radio. 
Also, a signal conveyed only when devices physically 
contact each other may serve as another form of proximity 
based communication. 

In the example of FIG. 1, tags are used to enable com 
puting device 30 to identify different contexts corresponding 
with different locations 10B, 10C and 10D. Accordingly, 
FIG. 1 illustrates one or more tags in each of locations 10B, 
10C and 10D. In location 10B, tags 52B and 52B, are 
shown. In location 10C, tags 52C and 52C are shown. In 
location 10D, tags 52D and 52D are shown. The tags in 
each location may be encoded with values that identify a 
desired configuration of computing device 30 when in that 
location. In the example illustrated, each of the locations 
10B, 10C and 10D contains multiple tags. In this embodi 
ment, each of the tags at the same location may be encoded 
with the same value. In this way, even if computing device 
30 is not precisely positioned relative to a single tag at that 
location, computing device 30 may nonetheless receive a 
value from at least one of the tags. Though, tags in different 
locations may be encoded with different values to signify to 
computing device 30 different contexts based on the values 
read from the tags. 
No tag is explicitly shown in location 10A. The absence 

of a tag in this location may signal to computing device 30 
that a default configuration is desired. The default configu 
ration may entail presentation of a “desktop' as in a con 
ventional computing device or may entail some other oper 
ating state based on user inputs. 

Each of the tags may be positioned in a desired location 
in any Suitable way. The specific approach used for posi 
tioning each tag may depend on its physical characteristics. 
For example, it is known that an RFID tag may be packaged 
in a wrapper with an adhesive Surface that acts like a sticker. 
Though, it should be appreciated that any suitable mecha 
nism for affixing a tag in a desired location may be used. 

In the examples illustrated in FIG. 1, tags, such as tags 
52B, 52B, 52C and 52C, 52D and 52D may be 
imbedded in a structural component that acts as a Support for 
computing device 30. Such a component may form a “dock' 
for computing device 30 when in a location where comput 
ing device 30 is desired to configure itself based on context. 
In the example of FIG. 1, docks 50B, 50C and 50D are 
illustrated in locations 10B, 10C and 10D, respectively. As 
shown, dock 50B contains multiple tags, of which tags 52B 
and 52B are illustrated. Similarly, dock 50C contains mul 
tiple tags, of which tags 52C and 52C are visible. Dock 
50D also contains multiple tags, of which 52D and 52D are 
visible. 

In this example, each of the docks 50B, 50C and 50D is 
shown schematically to be positioning computing device 30 
in an orientation that is appropriate for intended operations 
in that location. For example, dock 50B is shown holding 
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6 
computing device 30 in an orientation in which user 20 may 
readily observe the clock on display 32. In location 10C. 
dock 50C is holding computing device 30 in an orientation, 
relative to a surface of a desk or table (not shown), in which 
user 20 may observe information presented on display 32 
while using keyboard 60. In location 10D, dock 50D is 
holding computing device 30 in an orientation in which 
users 20 and 22 may view game pieces 72A and 72B on 
display 32 while playing a game. 
Though not illustrated by the example of FIG. 1, any of 

the docks 50B, 50C or 50D may include features to aid in 
holding computing device 30 in a desired orientation. Such 
features may include tabs, shelves, clips, hooks or other 
positioning or holding mechanisms. The positioning or 
holding mechanisms may be specifically designed to con 
form to complementary features on computing device 30. 
Though, it is not necessary that a dock be specifically 
designed to receive a computing device of any particular 
size or shape. To the contrary, a dock may be configured to 
receive a computing device of any contemplated shape Such 
that a universal dock may be provided. 

Incorporation of multiple tags may facilitate construction 
of such a universal dock. Because low level radiation may 
be used to read a value from a tag, to enable computing 
device 30 to reliably determine context when placed in a 
dock, one of the tags should be close enough to an antenna 
of a radio within computing device 30 that senses and/or 
transmits radiation used in proximity-based communication. 
Having multiple tags in a dock, preferably positioned in a 
pattern across a Surface against which computing device 30 
will rest, can ensure that an antenna within computing 
device 30 used for proximity-based communication will be 
close enough to a tag to ensure reliable communication. 

FIG. 1 also illustrates other capabilities that may be 
incorporated into a dock. As illustrated by dock 50C, a dock 
may be connected to a power source, such as outlet 56. The 
power source may be used to Supply power to an active tag 
within the dock. Alternatively or additionally, the power 
Source may be used to Supply power for other purposes. As 
one example, a dock, such as dock 50C, may incorporate a 
power Supply 54 that may be used to Supply power to 
computing device 30 when placed on dock 50C. 
Power may be coupled from power supply 54 to a power 

consuming portion of computing device 30 in any Suitable 
way. In the embodiment illustrated, though, power supply 54 
is a non-contact power Supply, capable of radiating power 
for use by computing device 30. Computing device 30 may 
include a power pick up component to receive and use that 
power. Use of Such a non-contact power Supply may further 
facilitate use of dock 50C as a universal dock. Any com 
puting device configured with a non-contact power pick up 
may receive power when placed in dock 50C without 
requiring a connector adapted to mate with a connector on 
power supply 54. 

Turning to FIG. 2, additional details of computing device 
30 are illustrated. FIG. 2 shows computing device 30 
schematically in cross section. As shown, computing device 
30 has a surface 220 that may be placed on a surface 222 of 
a dock 230. A radio 210, configured for proximity-based 
communications is positioned adjacent Surface 220. 
Dock 230 has a support structure, which may be made of 

metal, plastic or other Suitable material. The Support struc 
ture may contain tags, of which tags 232A and 232B are 
visible, or may provide attachment locations for Such tags. 
As shown, the tags may be positioned adjacent Surface 222. 
Though FIG. 2 shows only two Such tags, tags 232A and 
232B may form a portion of an array that extends in two 
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dimensions across Surface 222 Such that, regardless of where 
adjacent surface 220 that radio 210 is positioned, radio 210 
will be close enough to one of the tags to engage in 
proximity-based communication. 

In this example, tags 232A and 232B are passive tags. 
ProXimity-based communication may be performed using 
near field radiation 240. In operation, radio 210 may emit 
near field radiation 240 that may excite tag 232A. Tag 232A 
may reradiate near field radiation 240 modulated to repre 
sent information to be conveyed from tag 232A through 
radio 210 to processing circuitry within computing device 
3O. 

In this example, tag 232A may be an RFID tag and radio 
210 may be a near field radio that emits RF energy for 
reading an RFID tag as is known in the art. Though, any 
Suitable proximity-based radio and compatible tag may be 
used. 

In some embodiments. Such as when computing device 30 
emits radiation to excite a passive tag, it may be desirable to 
limit the period of time during which radiation, such as 
radiation 240, is emitted. Limiting the amount of time that 
radiation is emitted may reduce the drain of a battery in 
computing device 30. Accordingly, computing device 30 
may be operated such that radio 210 is only triggered to emit 
radiation 240 when computing device 30 is likely in the 
proximity of a tag that may provide context information. 
Computing device 30 may utilize sensors 212 for this 
purpose. 

Sensors 212 may be sensors specifically added to com 
puting device 30 for the purpose of sensing conditions that 
would indicate proximity to a tag. Though, in Some embodi 
ments, sensors 212 may be sensors of the type convention 
ally incorporated in a portable computing device. For 
example, many portable computing devices include accel 
erometers. Such sensors may be incorporated in a computing 
device to detect an orientation of the computing device for 
purposes of configuring a display. Though, Such sensors may 
be used for multiple other purposes, including to facilitate 
applications that provide route guidance or other motion 
based applications. 

In the example illustrated, computing device 30 may 
include CPU circuitry 214 that may execute operating 
system services and applications. Such circuitry may be 
programmed to control radio 210 based on the outputs of one 
or more sensors 212. In operation, CPU circuitry 214 may 
execute a program that monitors the outputs of sensors 212 
to detect when computing device 30 is placed on a Surface. 

Such a detection may be based on sensing a parameter, 
including pressure or capacitance, that indicates contact with 
a Surface. Alternatively or additionally, such a detection may 
be based on a detecting motion or acceleration of the 
computing device. In response to detecting Such positioning 
of computing device 30, CPU circuitry 214 may enable radio 
210 to emit radiation 240. Radio 210 may be controlled to 
emit radiation 240 to determine whether there is a tag in the 
proximity of radio 210. If a value can be read from a tag 
while radio 210 is emitting radiation 240, computing device 
30 may determine that it is in a context in which it is 
intended to configure itself for the context indicated by the 
value read from the tag. If, after some period of time, which 
may be a fixed interval or a dynamically selected interval 
based on noise or other criteria, if no tag is detected, CPU 
circuitry 214 may turn off radio 210. This process of turning 
on radio 210 to detect a tag may be repeated each time the 
output of sensors 212 indicate a possibility of computing 
device 30 being placed against a surface that may contain a 
tag. 
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8 
CPU circuitry 214 may be any suitable circuitry that 

controls the operation of computing device 30. CPU cir 
cuitry 214 may contain one or more hardware components 
acting as processors. These processors may be programmed 
to receive and process outputs of sensors 212, and to control 
radio 210. These processors may also be programmed to 
perform other actions, such as to receive a value that radio 
210 reads from a tag. Any Suitable response may be taken in 
response to reading a value from a tag. Such a response may 
include determining a desired configuration of computing 
device 30 based on the value read from the tag and then 
controlling computing device 30 to automatically assume 
that configuration. 
Any suitable steps may be taken to configured computing 

device 30. Those steps may include adjusting operational 
parameters of any Suitable hardware or software components 
within computing device 30. Alternatively or additionally, 
steps to configure computing device 30 may include estab 
lishing connections to one or more other devices. Those 
devices may be near the tag from which the value was read. 
Though, communication may be established in any Suitable 
way. For example, FIG. 2 illustrates that computing device 
30 may have a second radio 216. While radio 210 is 
configured for proximity-based communications, radio 216 
may be configured for communication at a greater distance. 
For example, radio 216 may be a radio of the type used to 
communicate with a wireless LAN or wireless wWAN as are 
known in the art. Accordingly, a remote device to which a 
connection is established may be located virtually anywhere. 
In the example of FIG. 2, CPU circuitry 214 may be 
programmed to, in response to a value read from a tag, 
control radio 216 to connect to an external network 260 
through an access point 250. External network 260, for 
example, may be the Internet Such that, in response to a 
value read from a tag, computing device 30 may download 
information or software to configure computing device 30 
from a server accessible over the Internet. 
As a specific example, dock 230 may be attached to a 

table in a restaurant. When placed on dock 230, computing 
device 30 may read a value from a tag, Such as tag 232A. 
CPU circuitry 214 may be programmed to identify that value 
as indicating that CPU circuitry 214 should download a 
program that configures computing device 30 to present a 
menu for the restaurant. Such a program may also configure 
computing device 30 to perform other operations desired in 
that context. For example, computing device 30 may be 
programmed to receive through a user interface user input 
reflecting an order for food from that restaurant. That 
program downloaded into computing device 30 in response 
to reading a value from a tag may further control computing 
device 30 to communicate the order information via radio 
216 through access point 250 to a computer that can make 
the order information available to the restaurant. In this way, 
computing device 30 may perform operations appropriate 
for the context, which in this example is being placed on a 
table in a restaurant. 

It should be appreciated that the specific configuration 
assumed by computing device 30 in response to reading a 
value of a tag may depend on the specific value read. FIG. 
3 illustrates various types of information that may form a 
portion of a tag. One or more of these types of information 
may form a value read from a tag. In the example illustrated, 
value 310 includes multiple fields, such as fields 312, 314, 
316, 318 and 320. Field 312 may contain information 
representing a type of tag. If a type field 312 is present in a 
value, that information may specify a type of operation 
desired for the computing device in the context. The type 
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information may specify, for example, generally that the 
computing device 30 should configure itself as a media 
controller or should seek to pair with other devices near the 
tag. Such a field may be used for example, when computing 
device 30 is to configure itself to perform a generic opera 
tion. Other fields may be used to more specifically identify 
operations that are desired in a context. 
As an example of a more specific value, field 314 may 

include an identification value for the tag. Tags may be 
assigned IDs in accordance with a scheme that ensures that 
tags have unique identifiers. CPU circuitry 214 may be 
programmed to associate specific actions with a specific tag 
identification read in a field 314. 
As another example, field 316 may include an identifica 

tion of an application to be executed in the context. CPU 
circuitry 214 may be programmed to respond to a tag 
containing an application ID such as in field 316 by launch 
ing an application having that application ID. That applica 
tion may already be installed on computing device 30. In 
that scenario, upon identifying Such an application, CPU 
circuitry 214 may access computer executable instructions 
stored in memory (not shown in FIG. 2) of computing device 
30. Using known techniques, CPU circuitry 214 may then 
launch an application corresponding to those computer 
executable instructions. 
Any suitable mechanism may be used to identify an 

application having an application ID as specified in the field 
316. For example, CPU circuitry 214 may be programmed 
to search through a manifest, or other store of information, 
Such as a registry, identifying Software components installed 
on computing device 30. Upon detecting a software com 
ponent with an identification matching the value in field 316, 
CPU circuitry 214 may launch that software component. 
As another example of a mechanism for identifying an 

application to execute, value 310 may include a field 318 
identifying a location where software defining that applica 
tion may be accessed. In this example, the location from 
which the application can be obtained in indicated by an 
address of a location on a network from which computer 
executable instructions defining that application may be 
downloaded. In this example, the address on the network 
may be expressed as a URL for a web server. 

In response to receiving a value 310 with a field 318, CPU 
circuitry 214 may engage a network interface that can 
communicate over the network from which the software 
defining the application can be obtained. That network 
interface may be a wireless network interface and may 
incorporate a radio different than the proximity-based radio 
210 used to read a value from a tag. In the example of FIG. 
2, upon reading a value 310 with a field 318 containing an 
application URL, CPU circuitry 214 may communicate 
through radio 216 to an access point 250. CPU circuitry 214 
may then download software defining the application from 
network 260. Once downloaded, this application software 
may be launched by CPU circuitry 214, configuring com 
puting device 30 to perform desired operations for the 
context in which value 310 was read from a tag. 

Other information may be encoded in the value 310. That 
information may be used for purposes other than to identify 
an application to launch in the context. In the example of 
FIG. 3, value 310 includes a field 320. Field 320 includes 
information that may enhance the reliability of the informa 
tion read from a tag. In this example, field 320 includes error 
correcting bits. To reduce errors during communication of 
the value, the information in value 310 may be encoded with 
an error correcting code, resulting in additional bits being 
added to value 310. Field 320 represents those additional 
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10 
error correction bits. Though, it should be appreciated that 
FIG. 3 is a conceptual illustration of error correction bits 
associated with value 310. In some embodiments, in which 
the total number of bits in value 310 may be increased 
through the use of an error correcting code, those bits may 
be dispersed throughout the value rather than appearing as a 
separately identifiable field. 

Regardless of how those bits are encoded in value 310, 
upon receipt of value 310, CPU circuitry 314 may decode 
the value using the error correcting code, such that any 
errors introduced in transmission can be corrected. Use of 
error correcting coding may be beneficial in the application 
illustrated in which multiple tags may be positioned across 
surface 222. In that environment, radio 210 may be posi 
tioned closer to one of the tags than the others in the array. 
Nonetheless, radiation 240 emitted by radio 210 may reach 
other tags in the array, exciting those tags in addition to the 
closest tag. As a result, radio 210 may detect values from 
multiple tags. The values from the more distant tags may be 
weaker than the values from the nearest tag. Nonetheless, 
those values from the more distant tags will be out of phase 
with the value from the nearest tag, and have the potential 
to disrupt communication between radio 210 and the nearest 
tag. Using an error correcting code may reduce the chances 
of that disruption. 

It should be appreciated that FIG. 3 provides an example 
of the types of information that may appear in a value read 
from a tag. In any given embodiment, a value may contain 
only one type of information or may contain a combination 
of types of information that is different than expressly 
illustrated in FIG. 3. The specific types of information in a 
value read from a tag are not critical to the invention. 

Turning to FIG. 4, an exemplary method for operation of 
a computing device, such as computing device 30 (FIG. 2) 
is illustrated. In the example of FIG. 4, the process begins 
prior to the time that the computing device is placed on a 
dock. The process may begin with steps that enable the 
computing device to take a specific response in a detected 
context. In this example, the process begins at block 410 
where applications are registered. Registration may allow 
the computing device to associate specific desired applica 
tions with specific context. 

In the embodiment illustrated in FIG. 4, CPU circuitry 
214 may have associated with it software defining a platform 
that automatically configures computing device 30 to per 
form desired operations based on context. That platform 
may accept registrations from Software components loaded 
on computing device 30 that are intended to operate in 
specific context. Such registration may use techniques as are 
known in the art. For example, registration may include 
providing the platform with a call back mechanism such that 
the platform can invoke components of the application to 
perform desired operations when the context is detected. 

In addition, the registration may identify in Some way the 
context in which the application, or components of the 
application, are to be invoked. As one example, the regis 
tration process may entail providing to the platform a tag 
type or tag ID. When the platform receives a value, such as 
value 310 with a tag type in a field 312 or a tag ID in a field 
314 matching the tag type or tag ID, respectively, provided 
upon registration, the platform may invoke the application 
or component associated with that value. Though, any 
Suitable type of information may be provided upon regis 
tration that may allow a platform to determine a context in 
which a particular application or component is to be 
executed. 
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This registration may be performed at any suitable time. 
It may occur, for example, upon start up of computing device 
30 or may occur at multiple times as different applications 
are installed on computing device 30. Though, it should be 
appreciated that registration at block 410 may not occur at 5 
all in some embodiments. For example, in embodiments in 
which a value 310 contains an application URL or other 
information that is sufficient for the platform to select an 
application to execute based on the context defined by the 
value read from the tag, no explicit registration step may be 
performed. 

Regardless of whether and how registration occurs, the 
process may proceed to decision block 412. At decision 
block 412, a check may be made whether the computing 
device is possibly docked. The determination made a block 
412 may be made in any suitable way that determines 
whether the computing devices in a location that may 
contain a tag. As described in connection with FIG. 3, this 
determination may be made based on the output of one or 20 
more sensors 212. 

Regardless of how the determination is made, if as a 
result of processing at decision block 412, it is determined 
that the computing device 30 is not docked, the process may 
loop back until a condition is detected in which the com- 25 
puting device may be docked. When that condition is 
detected, the process may proceed to block 420. At block 
420, a component for proximity based communication, Such 
as a near field radio, may be powered on Such that any tag 
in the proximity of the computing device may be read. In this 30 
example, radio 210 may use near field RF radiation to 
energize a tag and may be powered on at block 420. Though, 
it should be appreciated that any Suitable form of energy 
may be used for proximity-based communication in a proX 
imity-based radio. 35 

Regardless of the specific type of proximity-based radio 
used, the process may proceed to block 422 where a value 
may be read from a tag that is in close proximity to the 
computing device. A value may be read using a process as 
described above in connection with FIG. 2 or in any other 40 
suitable way. Though not expressly illustrated in FIG. 4, if 
no value can be read, the process may return to decision 
block 412. 

Regardless of how the value is read, the process may 
proceed to block 424. Block 424 may begin a sub process in 45 
which the platform controls the computing device to con 
figure itself to perform operations as desired within the 
context indicated by the value read at block 422. In this 
example, the configuration process involves pairing with 
nearby devices. This pairing may entail wireless communi- 50 
cation between the computing device and one or more near 
by devices according to a predetermined protocol. That 
wireless communication may be performed by radio 210. 
Though, in some embodiments, a higher power radio. Such 
as radio 216, may be used for pairing with nearby devices. 55 
As a specific example, the pairing may be performed using 
a BLUETOOTHOR) radio or a WI-FI DIRECTOR) radio. 
The pairing may be directed towards any Suitable device. 

In some embodiments, pairing at block 424 may entail 
discovering nearby devices by broadcasting messages 60 
according to the predetermined protocol. Alternatively, the 
value read at block 422 may contain information identifying 
a specific device or specific type of device for which pairing 
should be performed. For example, some predefined proto 
cols for pairing devices Support service discovery. A value 65 
read at block 422 may directly or indirectly identify a type 
of service to be acquired from a paired device such that 
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processing at block 424 is conditional upon a device pro 
viding an indicated service being discovered. 
The information read at block 422 may also direct the 

pairing operation performed at block 424 in other ways. As 
another example, a value read at block 422 may contain 
credentials, such as a PIN, that may be used in a pairing 
ceremony. Providing credential information in connection 
with a value read from a tag may both ensure that pairing is 
performed with a desired device for the context of comput 
ing device and may reduce the burden on the user of 
computing device 30. Though, in Some embodiments, the 
predetermined protocol may support re-establishing com 
munication with a device with which computing device 30 
has previously paired without user interaction. For example, 
the WI-FI DIRECTOR) protocol supports re-establishing a 
pairing relationship with a device without further user 
interaction. Accordingly, there are multiple techniques that 
may be employed such that processing at block 424 does not 
require user interaction. Though, in some embodiments, user 
input may be desired to confirm the pairing, supply a PIN or 
otherwise direct processing at block 424 by providing input 
through a user interface to computing device 30. 

Block 424 represents one type of processing that may be 
performed to configure a computing device for a specific 
context. Other processing may alternatively or additionally 
be performed. As a further example, block 426 illustrates a 
process step in which the platform identifies an application 
to execute in the context. Any suitable technique, including 
those described above in connection with FIG. 3, may be 
used at block 426 to identify an application based on a value 
read at block 422. Regardless of the manner in which the 
application is identified, processing may continue to block 
428 where the platform may launch the identified applica 
tion. 
Once launched, the application may continue until it 

terminates or until the platform receives information that the 
computing device is no longer in the context for which the 
application was launched. Accordingly, FIG. 4 illustrates 
that the process proceeds to decision block 430 where a 
check is made whether the computing device has changed its 
position since it was determined at decision block 412 that 
the computing device has possibly been placed in a position 
in which it could be resting on a dock containing a tag. Any 
Suitable technique may be used to determine a change in 
position at decision block 430. For example, an output of 
one or more sensors 212 indicating that the computing 
device 30 has moved or been separated from a surface 
against which it was previously resting may be used as an 
indication of a change in position at decision block 430. 
Regardless of the mechanism by which a change in position 
is detected, if no change is detected, the process may loop, 
allowing the launched application to continue to execute. In 
contrast, if the change in position is detected, the process 
may proceed to block 440. At block 440, the application 
launched at block 428 may be shut down. By ending the 
application at block 440, computing device 30 may be 
returned to its default state in which it is not configured for 
operation in any specific context. Though, any Suitable 
action may be taken upon detecting that the computing 
device is no longer in a context for which an application was 
launched, including requesting input from the user or 
launching another application. 

FIG. 4 illustrates that the process ends following block 
440. However, in some embodiments all or portions of the 
process of FIG. 4 may be repeated while computing device 
30 operates. For example, the processing may loop back 
from block 440 to decision block 412 where a further check 



US 9,542,203 B2 
13 

may be made for an indication that the computing devices in 
proximity of additional tags that may indicate a context for 
which the computing device should be configured. 

It should be recognized that the system configuration 
illustrated in FIG. 2 and the process illustrated in FIG. 4 are 
exemplary only and that other Suitable configurations are 
possible. FIG. 5A illustrates one such suitable alternative 
configuration. FIG. 5A illustrates a computing device 530 
that, like computing device 30 (FIG. 2) may have a slate 
form factor. Computing device 530 may contain a radio 210, 
sensors 212 and CPU circuitry 214 that may perform opera 
tions similar to those described in connection with FIG. 2. 
Those operations may include reading a value from an array 
of tags, which is schematically illustrated by tags 232A and 
232B arrayed across a surface of a dock 532. 
Dock 532 differs from dock 230 (FIG. 2) in that dock 532 

contains a power supply 550. Power supply 550 may be used 
to transfer power from an AC source, such as outlet 56 (FIG. 
1), to computing device 530. In this example, power supply 
550 may be a non-contact power supply. For example, power 
supply 550 may use inductive or capacitive coupling to 
transfer power to computing device 530 when computing 
device 530 is placed on surface 522. 

To receive the power transferred from power supply 550, 
computing device 530 may contain a power pick up com 
ponent 540. Power pickup component 540 is, like radio 210, 
shown positioned adjacent a Surface of computing device 
530 that is intended to rest on dock 532. Such a configuration 
may enhance the rate of power transfer but is not a require 
ment of the invention. In this example, power supply 550 
and power pickup 540 may be implemented using non 
contact power transfer technology as is known in the art. 
Though, any Suitable mechanism may be used to transfer 
power from dock 532 to computing device 530. 

In the embodiment illustrated, power pickup 540 is 
coupled through charging circuit 542 to battery 544. Such a 
configuration allows battery 544 to be recharged while 
computing device 530 is placed against dock 532. Though, 
unlike a conventional computer docking station, no connec 
tors are required on either computing device 530 or dock 532 
to enable computing device 530 to charge while in the 
docking station. Accordingly, a computing device of arbi 
trary configuration may be placed on dock 532 to recharge 
battery 544. 

To facilitate use of dock 532 by a computing device of an 
arbitrary configuration, dock 532 may contain a two dimen 
sional array of tags such as tags 232A. . . 232J illustrated in 
FIG. 5B. FIG. 5B illustrates upper surface 522 of dock 532 
from the perspective of the line B-B shown in FIG. 5A. As 
can be seen in FIG. 5B, the array of tags 232A . . . 232J 
substantially covers the surface 522 in a pattern that ensures 
that a proximity-based radio on a computing device placed 
against Surface 522 will be close enough to one of the tags 
to reliably read a value from that tag. In this example, that 
two dimensional array is not regular to account for other 
components. Nonetheless, the tags have a distribution that 
covers surface 522. FIG. 5B illustrates one possible distri 
bution of tags, but any suitable distribution may be used. 

The spacing the tags in the array may be such that the 
distance between any point on that Surface and the nearest 
tag is less than the distance over which proximity-based 
communication can be supported. For example, for a system 
using proximity-based communications designed to Support 
communications over a distance of two inches or less, the 
tags may be positioned in an array in which tags are 
separated by a distance of four inches or less. Such a spacing 
of tags in the array may ensure that any point on the Surface 
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14 
is spaced two inches or less from a tag. In this way, 
regardless of the configuration of computing device 530 and 
specifically where on the computing device an antenna for 
proximity-based communication is located, computing 
device 530 may reliably read a value from a tag when placed 
on Such a dock. 

In the embodiment illustrated, each of the tags 232A. . . 
232J may have the same construction and may be pro 
grammed to Supply the same value. With Such a configura 
tion, a computing device. Such as computing device 530 may 
respond when placed on dock 532 in the same way, regard 
less of which of the tags 232A. . . 232J is closest to a radio 
sensing a value of a tag. Though, other embodiments are 
possible. For example, tags on the right side of surface 522 
may be programmed with a value different than tags on the 
left side of surface 522. Such a configuration may result in 
a computing device placed in dock 532 responding differ 
ently based on the side of the dock on which the device is 
placed. As another example, tags, such as tags 232D, 232E, 
232G and 232H, on the central portions of the surface 522 
may be programmed with different values than tags, such as 
232A, 232B, 232C, 232F, 232I and 232J, closer to the 
perimeter of surface 522. Such an embodiment may be 
useful when desired operations of computing device 530 
differ depending on the size of computing device 530. 

In the embodiment illustrated in FIG. 5B, dock 532 
contains a single non contact power Supply 550 located 
generally in the center of surface 522. Such a configuration 
may be useful in implementing a universal dock capable of 
Supplying power to a computing device of arbitrary con 
figuration placed on surface 522 when the overall dimen 
sions of surface 522 are smaller than the distance over which 
power from power supply 550 can be adequately received by 
power pick up 540 or other similar components in a com 
puting device that may be placed on surface 522. In other 
embodiments, multiple power Supplies or multiple radiating 
components associated with a single power Supply may be 
distributed across surface 522. Alternatively, constraints 
may be placed on a computing device intended to obtain 
power from dock 532. As an example, in order to obtain 
power, a device may be required to have a power pick up, 
such as power pick up 540, near the center of the device. 
Alternatively or additionally, computing devices may be 
designed with multiple power pick up components. 

FIG. 6 illustrates a further alternative embodiment. As 
with dock 532, dock 632 is actively powered. Dock 632 
includes a power cord for connection to an AC Source of 
power. In addition to Supplying power for a non-contact 
power supply 550, power input to dock 632 may power 
active components within the dock. In this example, dock 
632 may contain a low power radio 634, which may act as 
a tag. 
A controller 636 may be included in dock 632 to process 

information received by low power radio 634 and to control 
the timing and content of information transmitted by low 
power radio 634. In this example, low power radio 634 may 
transmit at a relatively low power level, such as -3 dBm or 
on the order of between 0.1 milliwatts and 1 milliwatts. At 
Such low power levels, a standard radio for a computing 
device may only reliably receive information transmitted by 
low power radio 634 when in close proximity to the low 
power radio. In this way, low power radio 634 may allow 
radio 610 to act as a proximity-based radio in relation to 
information received from a low power radio 634. 
Any suitable protocol may be used to allow dock 632 and 

computing device 630 to exchange information Such that 
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computing device 630 receives a value through low power 
radio 634 that indicates a context. 

In this embodiment in which dock 632 is connected to a 
fixed source of power, low power radio 634 may transmit a 
signal that will initiate an interaction between computing 
device 630 and dock 632 that will result in computing device 
630 receiving a tag value. In this scenario, though comput 
ing device 630 may incorporate sensors 212, outputs of 
those sensors need not be used to determine when to control 
radio 610 to transmit. Rather, radio 610 may be operated in 
a low power receive mode in which it can receive a signal 
transmitted by low power radio 634. Such a low power mode 
may be implemented simply by operating low power radio 
610 with its transmitter powered off. Though, operating 
states in which the sensitivity of radio 610 is reduced in 
order to further save power may also be used. 

Alternatively or additionally, low power operation of 
radio 610 may be achieved by reducing the time in which 
radio 610 is powered at all. For example, radio 610 may be 
normally powered off, but powered on for occasional brief 
intervals to detect whether computing device 630 is in the 
vicinity of a tag, which can be determined by attempting to 
receive a value transmitted by low power radio 634. Any 
suitable protocol may be used for radio 610 to scan for such 
a signal from a low power radio. For example, low power 
radio 634 may send a control packet, formatted as a beacon 
for example, at periodic intervals. Radio 610 may scan for 
Such beacons on a periodic schedule, but for intervals long 
enough to detect a beacon quickly. 
Once radio 610 detects the packet from low power radio 

634, any Suitable signals may be exchanged between com 
puting device 630 and dock 632 to facilitate an exchange 
information. As one example, low power radio 634 may be 
controlled by controller 636 to transmit a value identifying 
devices in the vicinity of dock 632. 
As one example of how Such a signal may be used to 

communicate a tag value to computing device 630, control 
ler 636 may control low power radio 634 to periodically 
transmit a beacon signal 654. When computing device 630 
is close enough to dock 632 that hardware within radio 610 
can detect Such a signal, radio 610 may generate a control 
signal within computing device 630 to trigger CPU circuitry 
214 to perform an operation, such as pairing with devices in 
the vicinity of dock 632. Transmission of a value may be 
formatted in any suitable way, for example as an information 
element in a control signal of a WI-FI protocol. For example, 
low power radio 634 may transmit a tag value as an 
information element in a beacon signal transmitted accord 
ing to a WI-FI protocol. In this way, when radio 610 is in 
close proximity to low power radio 634 and CPU circuitry 
214 is awake, the radio may detect the beacon 652, and that 
beacon may be processed by execution of controlling soft 
ware within CPU circuitry 214. That processing may result 
in configuring computing device 630 for the context indi 
cated by the value contained within the beacon. Configuring 
the computing device may include pairing with other 
devices, launching applications, or performing any other 
Suitable steps. 

Though, any suitable protocol may be used for a com 
puting device placed near dock 632 to establish communi 
cation with dock 632 such that the computing device 630 
may receive a tag value. FIG. 7 illustrates a process of 
operation of computing device 630 and dock 632 by which 
Such a connection may be established to enable computing 
device 630 may determine context depended actions. The 
process may begin at any suitable time, Such as when device 
630 is powered on. Alternatively, the process may begin 
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when sensors to 12 output an indication that computing 
device 630 has been placed against a surface or otherwise 
positioned such that it may be in proximity with a dock. 
Suppressing sending beacons, even low power beacons, 
until computing device 630 is detected to be in a position 
when it is likely placed in a dock may further save power on 
the computing device. 

In the example illustrated in FIG. 7, computing device 
630 may operate in a low power mode when computing 
device 630 is not actively performing operations for a user. 
In that low power mode, CPU circuitry 214 may be powered 
off. Radio 610 may operate in a low power mode in which 
it periodically emits a low power beacon and responds only 
to specific types of messages received. 

Accordingly, the process of FIG. 7 begins at block 710 in 
this low power mode with radio 610 periodically sending a 
low power beacon. The low power beacon may be in a 
format that low power radio 634 may receive and controller 
636 may process to identify that there is a device near dock 
632 seeking a dock. The beacon may be formatted in 
accordance with the service discovery protocol as is known 
in the art or in any other suitable format. The beacon may 
identify generically the computing device 630 is seeking a 
dock, or the beacon may identify a specific type of dock, 
Such as a dock associated with computer peripherals as 
illustrated in location 10C (FIG. 1). 

Regardless of the format the beacon transmitted at block 
710, the process may continue to decision block 712. At 
decision block 712, the process may branch depending on 
whether dock 632 detects a beacon representing a device 
seeking a dock. Dock 632 may detect the beacon from 
device 630 when device 630 is brought close enough to dock 
632 such that the low power beacon may be received. As 
illustrated in FIG. 7, the process may loop back to block 710 
if the dock 632 does not detect the beacon. As illustrated, 
device 630 may then send another low power beacon such 
that low power beacons are periodically sent. The period at 
which low power beacons are sent may be relatively long so 
as to conserve power on device 630. 
When controller 636 detects a beacon, the process may 

continue to block 720. At block 720, controller 636 may 
command radio 634 to transmit a response, which may be in 
any Suitable format. Such as a control packet. That packet 
may be formatted with a value that may be used on com 
puting device 630 to perform an operation, Such as pairing 
with nearby devices. 
CPU circuitry 214 may be programmed to respond to such 

a tag value by configuring itself to perform operations 
appropriate for the context associated with dock 632. Those 
operations may include any of the operations described 
above or any other Suitable operation. Though, as a specific 
example, processing may proceed to block 722 where CPU 
circuitry may control radio 610 to pair with devices identi 
fied by the tag value. As a specific example, the tag value 
may identify human interface devices in the vicinity of dock 
630. In this way, bringing the computing device into the 
vicinity of the dock may trigger the computing device to pair 
with human interface devices, automatically creating func 
tionality that emulates functionality when a computer is 
physically coupled to a conventional dock with human 
interface devices wired to the dock. 

FIG. 8 illustrates an example of a suitable computing 
system environment 800 on which the invention may be 
implemented. The computing system environment 800 is 
only one example of a suitable computing environment and 
is not intended to suggest any limitation as to the scope of 
use or functionality of the invention. Neither should the 
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computing environment 800 be interpreted as having any 
dependency or requirement relating to any one or combina 
tion of components illustrated in the exemplary operating 
environment 800. 
The invention is operational with numerous other general 

purpose or special purpose computing system environments 
or configurations. Examples of well known computing sys 
tems, environments, and/or configurations that may be suit 
able for use with the invention include, but are not limited 
to, personal computers, server computers, hand-held or 
laptop devices, multiprocessor Systems, microprocessor 
based systems, set top boxes, programmable consumer elec 
tronics, network PCs, minicomputers, mainframe comput 
ers, distributed computing environments that include any of 
the above systems or devices, and the like. 

The computing environment may execute computer-ex 
ecutable instructions, such as program modules. Generally, 
program modules include routines, programs, objects, com 
ponents, data structures, etc. that perform particular tasks or 
implement particular abstract data types. The invention may 
also be practiced in distributed computing environments 
where tasks are performed by remote processing devices that 
are linked through a communications network. In a distrib 
uted computing environment, program modules may be 
located in both local and remote computer storage media 
including memory storage devices. 

With reference to FIG. 8, an exemplary system for imple 
menting the invention includes a general purpose computing 
device in the form of a computer 810. Components of 
computer 810 may include, but are not limited to, a pro 
cessing unit 820, a system memory 830, and a system bus 
821 that couples various system components including the 
system memory to the processing unit 820. The system bus 
821 may be any of several types of bus structures including 
a memory bus or memory controller, a peripheral bus, and a 
local bus using any of a variety of bus architectures. By way 
of example, and not limitation, Such architectures include 
Industry Standard Architecture (ISA) bus, Micro Channel 
Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video 
Electronics Standards Association (VESA) local bus, and 
Peripheral Component Interconnect (PCI) bus also known as 
Mezzanine bus. 

Computer 810 typically includes a variety of computer 
readable media. Computer readable media can be any avail 
able media that can be accessed by computer 810 and 
includes both volatile and nonvolatile media, removable and 
non-removable media. By way of example, and not limita 
tion, computer readable media may comprise computer 
storage media and communication media. Computer storage 
media includes both volatile and nonvolatile, removable and 
non-removable media implemented in any method or tech 
nology for storage of information Such as computer readable 
instructions, data structures, program modules or other data. 
Computer storage media includes, but is not limited to, 
RAM, ROM, EEPROM, flash memory or other memory 
technology, CD-ROM, digital versatile disks (DVD) or other 
optical disk storage, magnetic cassettes, magnetic tape, 
magnetic disk storage or other magnetic storage devices, or 
any other medium which can be used to store the desired 
information and which can accessed by computer 810. 
Communication media typically embodies computer read 
able instructions, data structures, program modules or other 
data in a modulated data signal Such as a carrier wave or 
other transport mechanism and includes any information 
delivery media. The term “modulated data signal” means a 
signal that has one or more of its characteristics set or 
changed in Such a manner as to encode information in the 
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signal. By way of example, and not limitation, communi 
cation media includes wired media Such as a wired network 
or direct-wired connection, and wireless media Such as 
acoustic, RF, infrared and other wireless media. Combina 
tions of the any of the above should also be included within 
the scope of computer readable media. 
The system memory 830 includes computer storage media 

in the form of volatile and/or nonvolatile memory such as 
read only memory (ROM) 831 and random access memory 
(RAM) 832. A basic input/output system 833 (BIOS), con 
taining the basic routines that help to transfer information 
between elements within computer 810, such as during 
start-up, is typically stored in ROM831. RAM 832 typically 
contains data and/or program modules that are immediately 
accessible to and/or presently being operated on by process 
ing unit 820. By way of example, and not limitation, FIG. 8 
illustrates operating system 834, application programs 835, 
other program modules 836, and program data 837. 
The computer 810 may also include other removable/non 

removable, Volatile/nonvolatile computer storage media. By 
way of example only, FIG. 8 illustrates a hard disk drive 840 
that reads from or writes to non-removable, nonvolatile 
magnetic media, a magnetic disk drive 851 that reads from 
or writes to a removable, nonvolatile magnetic disk 852, and 
an optical disk drive 855 that reads from or writes to a 
removable, nonvolatile optical disk 856 such as a CD ROM 
or other optical media. Other removable/non-removable, 
Volatile/nonvolatile computer storage media that can be used 
in the exemplary operating environment include, but are not 
limited to, magnetic tape cassettes, flash memory cards, 
digital versatile disks, digital video tape, solid state RAM, 
solid state ROM, and the like. The hard disk drive 841 is 
typically connected to the system bus 821 through a non 
removable memory interface such as interface 840, and 
magnetic disk drive 851 and optical disk drive 855 are 
typically connected to the system bus 821 by a removable 
memory interface, such as interface 850. 
The drives and their associated computer storage media 

discussed above and illustrated in FIG. 8, provide storage of 
computer readable instructions, data structures, program 
modules and other data for the computer 810. In FIG. 8, for 
example, hard disk drive 841 is illustrated as storing oper 
ating system 844, application programs 845, other program 
modules 846, and program data 847. Note that these com 
ponents can either be the same as or different from operating 
system 834, application programs 835, other program mod 
ules 836, and program data 837. Operating system 844, 
application programs 845, other program modules 846, and 
program data 847 are given different numbers here to 
illustrate that, at a minimum, they are different copies. A user 
may enter commands and information into the computer 810 
through input devices such as a keyboard 862 and pointing 
device 861, commonly referred to as a mouse, trackball or 
touch pad. Other input devices (not shown) may include a 
microphone, joystick, game pad, satellite dish, Scanner, or 
the like. These and other input devices are often connected 
to the processing unit 820 through a user input interface 860 
that is coupled to the system bus, but may be connected by 
other interface and bus structures. Such as a parallel port, 
game port or a universal serial bus (USB). A monitor 891 or 
other type of display device is also connected to the system 
bus 821 via an interface, such as a video interface 890. In 
addition to the monitor, computers may also include other 
peripheral output devices such as speakers 897 and printer 
896, which may be connected through an output peripheral 
interface 895. 
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The computer 810 may operate in a networked environ 
ment using logical connections to one or more remote 
computers, such as a remote computer 880. The remote 
computer 880 may be a personal computer, a server, a router, 
a network PC, a peer device or other common network node, 
and typically includes many or all of the elements described 
above relative to the computer 810, although only a memory 
storage device 881 has been illustrated in FIG.8. The logical 
connections depicted in FIG. 8 include a local area network 
(LAN) 871 and a wide area network (WAN) 873, but may 
also include other networks. Such networking environments 
are commonplace in offices, enterprise-wide computer net 
works, intranets and the Internet. 
When used in a LAN networking environment, the com 

puter 810 is connected to the LAN 871 through a network 
interface or adapter 870. When used in a WAN networking 
environment, the computer 810 typically includes a modem 
872 or other means for establishing communications over 
the WAN 873, such as the Internet. The modem 872, which 
may be internal or external, may be connected to the system 
bus 821 via the user input interface 860, or other appropriate 
mechanism. In a networked environment, program modules 
depicted relative to the computer 810, or portions thereof, 
may be stored in the remote memory storage device. By way 
of example, and not limitation, FIG. 8 illustrates remote 
application programs 885 as residing on memory device 
881. It will be appreciated that the network connections 
shown are exemplary and other means of establishing a 
communications link between the computers may be used. 

Having thus described several aspects of at least one 
embodiment of this invention, it is to be appreciated that 
various alterations, modifications, and improvements will 
readily occur to those skilled in the art. 

For example, specific contexts and associated configura 
tions have been described. These contexts and configura 
tions should be understood to be exemplary and not limiting. 
There are many other possible contexts and configurations in 
which the techniques described above may be employed. 
For example, a tag may be affixed to a dashboard of a car 
Such that when a computing device is placed on the dash 
board, it operates as a GPS navigation system. 
As another example, a dock may be constructed from a 

Support structure specifically, configured to act as a dock. 
However, the Support structure may serve other purposes. 
For example, the Support structure may be a housing for a 
television set or may be a Surface of a table in a restaurant 
modified to include components of a dock. 
As another example, it is described that low power radio 

is placed near a surface of a computing device. In some 
embodiments, only an antenna for the radio may be posi 
tioned near the surface. Other components of the radio may 
be set back from the surface. 

Moreover, it should be appreciated that examples of a 
Support structure holding a tag have been provided for 
illustration only. Any suitable Support structure may be used 
to hold a tag. Moreover, it is not necessary that the com 
puting device be placed on a Support structure for the system 
to operate as described above. The support structure may be 
an existing structure, such as a wall or a surface of an 
appliance. In these scenarios, simply bringing the computing 
device into the vicinity of the tag may be trigger a desired 
operation, such as launching an application. 

Further, it was described that detecting a tag may cause a 
computing device to perform a context dependent operation. 
It should be appreciated that, in Some embodiments, a dock 
may be regarded as a computing device and a computing 
device may have a surface Supporting a tag. When the 
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computing device is brought near the dock, the dock may 
respond in any of the ways described above. 

Accordingly, it should be appreciated that either or both 
of the computing device and the dock may configure them 
selves based on a relative distance between them. As an 
example, upon detecting a computing device in close proX 
imity, a dock may power on peripherals with which the 
computing device may attempt to pair. 

Such alterations, modifications, and improvements are 
intended to be part of this disclosure, and are intended to be 
within the spirit and scope of the invention. Accordingly, the 
foregoing description and drawings are by way of example 
only. 
The above-described embodiments of the present inven 

tion can be implemented in any of numerous ways. For 
example, the embodiments may be implemented using hard 
ware, software or a combination thereof. When implemented 
in Software, the software code can be executed on any 
Suitable processor or collection of processors, whether pro 
vided in a single computer or distributed among multiple 
computers. Such processors may be implemented as inte 
grated circuits, with one or more processors in an integrated 
circuit component. Though, a processor may be imple 
mented using circuitry in any suitable format. 

Further, it should be appreciated that a computer may be 
embodied in any of a number of forms, such as a rack 
mounted computer, a desktop computer, a laptop computer, 
or a tablet computer. Additionally, a computer may be 
embedded in a device not generally regarded as a computer 
but with Suitable processing capabilities, including a Per 
Sonal Digital Assistant (PDA), a Smart phone or any other 
suitable portable or fixed electronic device. 

Also, a computer may have one or more input and output 
devices. These devices can be used, among other things, to 
present a user interface. Examples of output devices that can 
be used to provide a user interface include printers or display 
screens for visual presentation of output and speakers or 
other sound generating devices for audible presentation of 
output. Examples of input devices that can be used for a user 
interface include keyboards, and pointing devices, such as 
mice, touch pads, and digitizing tablets. As another example, 
a computer may receive input information through speech 
recognition or in other audible format. 

Such computers may be interconnected by one or more 
networks in any suitable form, including as a local area 
network or a wide area network, such as an enterprise 
network or the Internet. Such networks may be based on any 
Suitable technology and may operate according to any 
suitable protocol and may include wireless networks, wired 
networks or fiber optic networks. 

Also, the various methods or processes outlined herein 
may be coded as Software that is executable on one or more 
processors that employ any one of a variety of operating 
systems or platforms. Additionally, such software may be 
written using any of a number of Suitable programming 
languages and/or programming or Scripting tools, and also 
may be compiled as executable machine language code or 
intermediate code that is executed on a framework or virtual 
machine. 

In this respect, the invention may be embodied as a 
computer readable storage medium (or multiple computer 
readable media) (e.g., a computer memory, one or more 
floppy discs, compact discs (CD), optical discs, digital video 
disks (DVD), magnetic tapes, flash memories, circuit con 
figurations in Field Programmable Gate Arrays or other 
semiconductor devices, or other non-transitory, tangible 
computer storage medium) encoded with one or more pro 
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grams that, when executed on one or more computers or 
other processors, perform methods that implement the vari 
ous embodiments of the invention discussed above. The 
computer readable storage medium or media can be trans 
portable. Such that the program or programs stored thereon 
can be loaded onto one or more different computers or other 
processors to implement various aspects of the present 
invention as discussed above. As used herein, the term 
“non-transitory computer-readable storage medium encom 
passes only a computer-readable medium that can be con 
sidered to be a manufacture (i.e., article of manufacture) or 
a machine. Alternatively or additionally, the invention may 
be embodied as a computer readable medium other than a 
computer-readable storage medium, Such as a propagating 
signal. 
The terms “program' or “software' are used herein in a 

generic sense to refer to any type of computer code or set of 
computer-executable instructions that can be employed to 
program a computer or other processor to implement various 
aspects of the present invention as discussed above. Addi 
tionally, it should be appreciated that according to one aspect 
of this embodiment, one or more computer programs that 
when executed perform methods of the present invention 
need not reside on a single computer or processor, but may 
be distributed in a modular fashion amongst a number of 
different computers or processors to implement various 
aspects of the present invention. 

Computer-executable instructions may be in many forms, 
Such as program modules, executed by one or more com 
puters or other devices. Generally, program modules include 
routines, programs, objects, components, data structures, 
etc. that perform particular tasks or implement particular 
abstract data types. Typically the functionality of the pro 
gram modules may be combined or distributed as desired in 
various embodiments. 

Also, data structures may be stored in computer-readable 
media in any suitable form. For simplicity of illustration, 
data structures may be shown to have fields that are related 
through location in the data structure. Such relationships 
may likewise beachieved by assigning storage for the fields 
with locations in a computer-readable medium that conveys 
relationship between the fields. However, any suitable 
mechanism may be used to establish a relationship between 
information in fields of a data structure, including through 
the use of pointers, tags or other mechanisms that establish 
relationship between data elements. 

Various aspects of the present invention may be used 
alone, in combination, or in a variety of arrangements not 
specifically discussed in the embodiments described in the 
foregoing and is therefore not limited in its application to the 
details and arrangement of components set forth in the 
foregoing description or illustrated in the drawings. For 
example, aspects described in one embodiment may be 
combined in any manner with aspects described in other 
embodiments. 

Also, the invention may be embodied as a method, of 
which an example has been provided. The acts performed as 
part of the method may be ordered in any suitable way. 
Accordingly, embodiments may be constructed in which 
acts are performed in an order different than illustrated, 
which may include performing some acts simultaneously, 
even though shown as sequential acts in illustrative embodi 
mentS. 

Use of ordinal terms such as “first,” “second,” “third,' 
etc., in the claims to modify a claim element does not by 
itself connote any priority, precedence, or order of one claim 
element over another or the temporal order in which acts of 
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a method are performed, but are used merely as labels to 
distinguish one claim element having a certain name from 
another element having a same name (but for use of the 
ordinal term) to distinguish the claim elements. 

Also, the phraseology and terminology used herein is for 
the purpose of description and should not be regarded as 
limiting. The use of “including,” “comprising,” or “having.” 
“containing,” “involving,” and variations thereof herein, is 
meant to encompass the items listed thereafter and equiva 
lents thereofas well as additional items. 
What is claimed is: 
1. A dock for a portable computing device, the dock 

comprising: 
a Support structure configured to receive the computing 

device in response to the computing device being 
placed on a Support Surface of the dock; 

a plurality of tags configured to wirelessly transmit mul 
tiple values to the computing device, wherein the 
multiple values include tag identifiers that identify 
individual tags of the plurality of tags and an applica 
tion identifier that indicates that an application having 
a corresponding application identity is to be executed 
by the computing device to automatically configure the 
computing device for use with the dock in response to 
a reading of the application identifier by the computing 
device, and wherein the application is associated with 
a location of the dock; and 

a non-contact power Supply configured to transfer power 
to the computing device when the computing device is 
placed on the Support Surface of the dock. 

2. The dock of claim 1, wherein: 
the dock comprises a two-dimensional array of tags 

disposed across the Support Surface; and 
the plurality of tags comprise at least a portion of the 

array. 
3. The dock of claim 2, wherein: 
the two-dimensional array Substantially covers the Sup 

port Surface. 
4. The dock of claim 2, the non-contact power-supply is 

adjacent to the Support Surface. 
5. The dock of claim 2, wherein: 
each of the plurality of tags in the two-dimensional array 

is encoded with the same value. 
6. The dock of claim 2, wherein: 
each of the plurality of tags in the two-dimensional array 

is encoded with different values according to an error 
control code. 

7. The dock of claim 5, wherein the plurality of tags 
comprise passive tags. 

8. The dock of claim 1, wherein at least one of the 
plurality of tags comprises an active tag, the active tag 
comprising: 

a radio; 
a controller, coupled to the radio, the controller configured 

for: 
detecting, in a signal received by the radio, an indica 

tion of a computing device in the vicinity of the 
dock; and 

in response to detecting the indication, controlling the 
radio to transmit at least one of the multiple values. 

9. A method of operating a dock for a computing device, 
the method comprising: 

Supporting the computing device on a Support Surface of 
the dock; 

receiving radiation from the computing device; 
in response to receiving the radiation, emitting radiation 

from a plurality of tags, wherein the radiation from the 
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a plurality of tags encode multiple values, the multiple 
Values including values identifying individual tags of 
the plurality of tags, and a value indicating that an 
application with a corresponding identity is to be 
executed by the computing device to automatically 
configure the computing device for use with the dock in 
response to the computing device receiving the value, 
wherein the application is associated with a location of 
the dock; and 

transferring power to the computing device using a non 
contact power supply of the dock. 

10. The method of claim 9, wherein: 
the emitted radiation has a power between 0.2 milliwatts 

and 1 milliwatt. 
11. The method of claim 10, wherein: 
receiving radiation from the computing device comprises 

receiving a beacon; and 
the emitted radiation also encodes another value indica 

tive of at least one device in the vicinity of the dock for 
pairing with the computing device. 

12. The method of claim 11, wherein: 
the at least one device includes a plurality of human 

interface devices. 
13. The method of claim 11, wherein: 
the received radiation comprises a control packet com 

prising an information element; 
the method further comprises analyzing the information 

element; and 
the emitting radiation comprises emitting radiation in 

response to the analyzing determining that the infor 
mation element identifies a service available from a 
device in the vicinity of the dock. 

14. The method of claim 9, further comprising: 
radiating power from the non-contact power-supply of the 

dock; and 
charging a battery of the computing device from the 
power radiated from the non-contact power-supply. 

15. A dock for a portable computing device, the dock 
comprising: 

a Support structure having a surface configured to receive 
the computing device; and 
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24 
a plurality of tags, encoded with multiple values, the 

multiple values including tag identifiers that identify 
individual tags of the plurality of tags and the multiple 
values including an application identifier indicating 
that an application having a corresponding identifier is 
to be executed by the computing device to automati 
cally configure the computing device for use with the 
dock in response to a reading of the application iden 
tifier by the computing device, the plurality of tags 
configured to wirelessly transmit the value to the com 
puting device, wherein the operation is associated with 
a location of the dock; and 

a non-contact power supply configured to wirelessly 
charge a battery of the computing device when the 
computing device is placed on the surface of the dock. 

16. The dock of claim 15, wherein: 
the non-contact power supply is configured for induc 

tively coupling power to the computing device placed 
on the surface. 

17. The dock of claim 15, wherein: 
the non-contact power Supply is configured for capaci 

tively coupling power to the computing device placed 
on the surface. 

18. The dock of claim 15, wherein: 
the Support structure comprises a member for holding the 

computing device against the surface with a screen of 
the computing device positioned with a predetermined 
orientation; and 

the application identifier identifies a software application 
that, when executed, formats information for presenta 
tion on the screen in the orientation. 

19. The dock of claim 15, wherein: 
the Support structure is configured for receiving a slate 

form factor computing device. 
20. The dock of claim 19, wherein: 
the dock is in combination with at least one wireless 

computer peripheral; and 
the application identifier indicates to the computing 

device to perform a pairing ceremony with the at least 
one wireless computer peripheral. 


